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Abstract of JP1 0315622 
PROBLEM TO BE SOLVED: To manufacture 
an optical recording medium having high 
reflectivity, light resistance wavelength 
interchangeability and mechanical strength. 
SOLUTION: The optical recording medium 1 is 
formed by sequentially laminating a metal 
layer 3, a chalcogenide glass laser 4 and a 
protective layer 5 on an upper surface of a 
base plate 2. And, a recording light beam is 
emitted from the plate 2 side to photodiffuse 
metal in the layer 3 in the layer 4 to record an 
information signal, while a reproducing light 
beam weaker than the recording beam is 
emitted from the plate 2 side, and the signal is 
read based on its reflected light. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[field of the Invention] Especially this invention has the record layer which consists of an inorganic 
material about an optical recording medium, and relates to a postscript mold optical recording medium 
recordable once. 

[0002] . . , 

[Description of the Prior Art] Conventionally, it divides roughly into an optical recording medium 
recordable once and the record layer ingredient of the so-called write once optical disk, and there are 
two kinds such as an organic-coloring-matter system and an inorganic system of them. Among these, the 
write once optical disk (henceforth an organic-coloring-matter system optical disk) which used orgamc- 
coloring-matter system ingredients, such as CD-R, for the record layer has 65% or more of reflection 
factor, and playback with the CD-ROM drive or CD player only for playbacks which has generally 
spread by this is possible. . . 

[0003] The write once optical disk (henceforth an inorganic system optical disk) which, on the other 
hand has the inorganic system ingredient by which the conventional proposal has been made in a record 
layer has a comparatively low reflection factor, and the playback in the CD-ROM drive mentioned 
above is difficult. According to the difference in this playback compatibility ability, the disk which has 
the record layer of an organic-coloring-matter system ingredient occupies most write once optical disk 
commercial scenes by current. 

[0004] , • 

[Problem(s) to be Solved by the Invention] However, there are some dements in an orgamc-colonng- 
matter system optical disk. First, comparatively, by [ like the sunlight which exists in an environment 
every day or an electric light ] carrying out long duration exposure even of the taper, the organic 
coloring matter used for the record layer caused the photolysis, and the organic-coloring-matter system 
optical disk had the trouble of losing an early property. When the organic-coloring-matter system optical 
disk which followed, for example, recorded the signal is left in the condition that sunlight is irradiated, 
the signal recorded on the disk deteriorates and a signal may be eliminated depending on the case. So, 
although the organic-coloring-matter layer was made to mix and support a quencher and the photolysis 
of coloring matter is usually controlled, sufficient light-fast ability is not necessarily obtained. 
[0005] Next since the optical property (a refractive index and absorption coefficient) of organic 
coloring matter changes with the wavelength of light a lot, it does not have the compatibility over 
wavelength. That is, since the pigment system optical disk which designed the reflection factor and the 
absorbed amount to the light source of a certain wavelength changed a reflection factor and an absorbed 
amount a lot to the light source of other wavelength, it had the trouble that it may not be able to record 
and reproduce, in the drive with the light source of the wavelength besides a design. 
[0006] Furthermore, organic coloring matter also had the trouble of a degree of hardness having been 
low generally and having become the cause which weakens the mechanical strength of an optical disk, 
some inorganic system optical disks which do not have the demerit of the organic-coloring-matter 
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system optical disk mentioned above, but moreover show a high reflection factor, and can realize 
olavback compatibility with CD drive etc. from such a background are also proposed - **** (reference, 
such as JP,63-179425,A, JP,4-228128,A, JP,5-166225,A, JP,5-169819,A, and JP,8-2031 18.A) " by the 
time the engine performance is not yet enough and it supplies to a commercial scene, it will not have 

resulted. . , 

[0007] In view of such a conventional trouble, this invention is excellent in lightfastness, wavelength 
compatibility, and mechanical strength, and aims at offering the postscript mold optical recording 
medium which has the high reflection factor which can moreover take playback compatibility with 
various drives. 

[Means for Solving the Problem] Basic physical-properties research of the mixed stock of the 
chalcogenide glass and the metal containing a chalcogen element (S, Se, and Te) and the application 
study to an optical device are performed briskly in recent years. As (for example, "surface" Vol.35 No.2 
(1997) p.42 - 46 reference) and its one The optical induction diffusion (optical dope) phenomenon in 
which carry out the laminating of the metal thin film on chalcogenide glass, and a metal carries out 
anomalous diffusion into chalcogenide glass by irradiating light at the metal thin film is discovered. 
[0009] then -- invention concerning claim 1 -- the light beam for record, and the light beam for playback 
-- receiving - abbreviation ~ with a transparent substrate A laminating can be carried out on the metal 
layer by which the laminating was carried out on this substrate, and this metal layer, the metal in said 
metal layer can carry out optical induction diffusion by the light beam for record irradiated from said 
substrate side, and an information signal can be recorded. Based on the reflected light of the weak light 
beam for playback, an optical recording medium consists of said iight beams for record irradiated from 
said substrate side including the chalcogenide glass layer which can read an information signal. 
[0010] With such an optical recording medium, by the non-recording part by which the light beam for 
record was not irradiated, the high reflection factor by the metal layer is obtained, in the record part by 
which the light beam for record was irradiated, the metal of a metal layer carries out optical induction 
diffusion into a chalcogenide glass layer, and a reflection factor falls. Like invention concerning claim 2 
as said chalcogenide glass layer, it is As which shows a good optical induction diffusion property. It is 
desirable to use the chalcogenide glass which contains S as a principal component. Like invention 
concerning claim 3 or claim 4 especially, it is As3S7. Or As2S3 Especially using is desirable. 
[001 1] Moreover, it is Ag to which optical induction diffusion to chalcogenide glass is performed good 
like invention concerning claim 5 as said metal layer. It is Ag like invention concerning claim 6 further 
that what is necessary is just to use the metal used as a principal component. Forming is most desirable. 
In invention concerning claim 7, the optical recording medium of the one side recording method which 
has high endurance as what has the protective layer which carried out the laminating is formed on said 
chalcogenide glass layer. 

[0012] And in invention concerning claim 8, a mechanical strength is further raised as what has the up 
substrate which carried out the laminating to said chalcogenide glass layer side of the group constituted 
including said substrate, said metal layer, and said chalcogenide glass layer through the glue line. 
Moreover, in that of invention concerning claim 9, have 2 sets of groups constituted including said 
substrate, said metal layer, and said chalcogenide glass layer, said chalcogenide glass layer side of each 
class is made to counter, and it forms in one through a glue line, and considers as the optical recording 
medium of a double-sided recording method. 

[° 013 ] • • , • JL , 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on a 

drawing below. Drawing 1 is the sectional view showing the example of a configuration of the optical 

recording medium of this invention. An optical recording medium 1 carries out the laminating of the 

metal layer 3, the chalcogenide glass layer 4, and the protective layer 5 one by one to the top face of a 

substrate 2, and is constituted. 

[0014] It is desirable to constitute from the quality of the material which is abbreviation transparence, 
for example, resin, glass, etc., to the light beam used for record and playback, and especially, the 
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1 substrate 2 is easy handling, and since it is cheap, resin is desirable [ the substrate ]. Specifically as such 
resin, polycarbonate resin, acrylic resin, an epoxy resin, ABS plastics, etc. can be used. Although not 
limited, thickness especially the configuration and dimension of a substrate usually About 0.5-3mm and 
a diameter are disc-like [ which is about 40-360mm ]. 

[0015] Moreover, concavo-convex predetermined patterns, such as a groove, are prepared in the front 
face of a substrate 2 if needed a sake [ the object for tracking, for the addresses, etc. ]. the metal layer 3 
carries out especially limitation, as long as it is the metal which causes anomalous diffusion in 
chalcogenide glass by having a high reflection factor and irradiating a light beam - not having - Ag, 
Cu, Au, Pd, Pt, and nickel etc. - it can use. Among these, Ag which has a good optical induction 
diffusion property to the inside of chalcogenide glass It is the most desirable. Ag Ag mixed with other 
metals although the best diffusion property was acquired when forming the metal layer 3 alone You may 
use as an alloy. Ag as the element which forms an alloy - aluminum, Au, Cu, Cr, nickel, Pt, Sn, In, Pd, 
Ti, Fe, Ta, W, and Zn etc. — although raised, in order to maintain the high reflection factor of the metal 
layer 3 - Ag in an alloy More than 60 atom % of a presentation is desirable, and it is still more 
desirable. [ of more than 80 atom % ] 

[0016] Moreover, although the quality of the material of the chalcogenide glass layer 4 is glass which 
contains a chalcogen element (S, Te, and Se) as one of the components and it is not limited especially, 
the quality of the material which makes a high speed carry out optical induction diffusion of the metal 
atom in the metal layer 3 is desirable. Specifically, they are As-S system glass and As-Se. System glass 
and As-Se-germanium System glass etc. can be used. Among these, the chalcogenide glass of an As-S 
system is desirable especially, and it is As3S7. Or As2S3 and the optical induction diffusion property 
that the chalcogenide glass of a presentation of the near is the most desirable are shown. 
[0017] With the configuration which carried out the laminating of the metal layer 3 and the chalcogenide 
glass layer 4 of the above presentations, the anomalous diffusion to the chalcogenide glass layer 4 of the 
metal in the metal layer 3 is induced by irradiating the light beam for record (laser light being used 
generally) from a substrate 2 side. Consequently, in the part in which the light beam was irradiated, a 
metal and chalcogenide glass are mixed and a reflection factor becomes small compared with the non- 
irradiating section. 

[0018] And at the time of playback, it is weaker than the light beam for record, and is reflected by the 
interface of a substrate 2 and the metal layer 3 at it by irradiating the light beam for playback which does 
not cause optical induction diffusion from a substrate 2 side. A reflection factor high by the non- 
recording part by which the light beam for record was not irradiated at the time of record at this time is 
obtained, and since a reflection factor becomes low relatively by the record part by which the light beam 
for record was irradiated, an information signal can be read based on the difference of this reflection 
factor. That is, a modulation factor with the high one where the difference of the reflection factor in the 
exposure section and the non-irradiating section of the light beam for record is larger is obtained, and 
record and playback of an information signal can be performed correctly. 
[0019] Since it is hardly dependent on the wavelength of a light beam, it has large wavelength 
compatibility and it can be used for the reflection factor of the metal layer 3 satisfactory by various 
drives using the light beam of different wavelength. Moreover, with the sunlight which exists in an 
environment every day, or the light of electric light extent, in order that the metal layer 3 and the 
chalcogenide glass layer 4 may not decompose and deteriorate and the metal of the metal layer 3 may 
not carry out optical induction diffusion at the chalcogenide glass layer 4, it has sufficient lightfastness 
as an optical recording medium. 

[0020] In order to realize a high reflection factor and a high modulation factor, as for especially the 
thickness of the metal layer 3, it is usually desirable to make it the thickness within the limits of 15- 
50nm ten to 150 nm. When a metal layer is too thinner than this, it becomes impossible to realize a high 
reflection factor, and if conversely thicker than this, record using an optical induction diffusion 
phenomenon will become difficult. On the other hand, as for especially the thickness of the 
chalcogenide glass layer 4, it is usually desirable to be referred to as 20 to 180 nm ten to 200 nm. If 
thinner than this, even if optical induction diffusion of a metal atom will not start effectively and it will 
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make it thicker than this, the remarkable improvement in effectiveness is not found. 
[0021] Although not limited, especially the formation approach of the metal layer 3 and the 
chalcogenide glass layer 4 can be easily formed, if vapor growth, such as a well-known spatter and a 
vacuum deposition method, is used. Moreover, a protective layer 5 is formed for improvement in 
abrasion-proof nature or corrosion resistance. Although it is desirable to consist of matter of various 
organic systems as for this protective layer 5, it is desirable to consist of matter which stiffened a 
radiation-curing mold compound and its constituent with radiations, such as an electron ray and 
ultraviolet rays, especially. Protection layer thickness is usually 0.1 to 100 micrometer. What is 
necessary is to be extent and just to form a spin coat, gravure spreading, a spray coat, etc. by the usual 
approach. . 

[0022] Drawing 2 is the sectional view showing the configuration of the optical recording medium 1 1 
which carried out the laminating of the metal layer 3, the chalcogenide glass layer 4, and the protective 
layer 5, and carried out the laminating of the up substrate 7 through the glue line 6 further on the 
substrate 2 mentioned above. Although it is desirable to consist of matter of various organic systems as 
for a glue line 6, it is desirable to consist of thermoplastics, slime, and matter that stiffened a radioactive 
hardening mold'compound and its constituent with the electron ray or the radiation. Thickness of a glue 
line 6 What is necessary is to be about 0.1-100 micrometers and just to form with the optimal approach 
chosen with the matter which constitutes a glue line 6, for example, a spin coat, gravure spreading, a 
spray coat, a roll coat, etc. 

[0023] Moreover, the up substrate 7 can consist of the same resin or glass as the substrate 2 mentioned 
above. With such a configuration, while the top face of an optical recording medium 1 1 is also firmly 
protected with the up substrate 7, the mechanical strength and endurance of the optical-recording- 
medium 1 1 whole improve. Moreover, drawing 3 is the sectional view which have 2 sets of groups 
which consist of a substrate 2, the metal layer 3, a chalcogenide glass layer 4, and a protective layer 5, 
and the protective layer 5 side (chalcogenide glass layer 4 side) of each class was made to counter, and 
was formed in one through the glue line 8 and in which showing the configuration of the optical 
recording medium 12 of a double-sided recording method. The configuration of a glue line 8 is the same 
as that of the glue line 6 of drawing 2 . 

[0024] It is 1 while being able to obtain a high mechanical strength with such a configuration. It 
becomes recordable [ the information on a double capacity ] to the optical recording medium of**. In 
addition, with the structure shown in drawing 2 and drawing 3 , although each was considered as the 
configuration which prepared the protective layer on the chalcogenide glass layer in the example 
mentioned above, even if it does not prepare a protective layer, sufficient endurance can be acquired. 
[0025] Moreover, although it is not desirable from a viewpoint of realizing a high reflection factor, the 
multilayer-structure write once optical disk which carried out two or more layer laminating of the metal 
layer 3 and the chalcogenide glass layer 4 by turns on the substrate 2 is also possible. It is desirable to 
irradiate in the shape of [ as shows the light beam for record to drawin g 4 to the optical recording 
medium of this invention ] a multi-pulse. Since the accumulation of a record part is controlled and 
bulging (teardrop phenomenon) of the record part back end section can be stopped by making it the 
shape of such a multi-pulse, C/N and a jitter improve. The concrete value of the power Pw and Pb of the 
light beam for record can be experimentally determined according to the wavelength of the light beam to 
be used. Typically, they are Pw=2-30mW and Pb= 0.1 -3mW. 

[0026] The light beam for playback is a light beam of low power of extent which does not induce a 
metaled optical induction diffusion phenomenon, and the power can be determined according to the 
wavelength of the light beam to be used. On a type target It is 0.1-2mW. Next, the concrete example and 
the example of a comparison of this invention are shown. 

The thickness of the metal layer 3, the thickness of the chalcogenide glass layer 4, and a presentation 
were changed and produced, and the optical recording medium of the same configuration as [example] 
drawing 1 was made into the example 1 - the example 12. 

[0027] a substrate 2 - diameter 120mm and a disc-like polycarbonate substrate with a thickness of 
12mm — **** 0.5 micrometers a cross-section configuration with a depth of about 50nm — track pitch 
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1 6 micrometers it is -- what has a groove was used. The metal layer 3 is Ag. It produces by DC spatter 
used as the target, and is Ag. It formed alone, the thickness of the metal layer 3 of each example -- 15nm 
and 25 nm or ~ 50nm They could be three kinds. 

[0028] moreover, the chalcogenide glass layer 4 - As3S7 Or As2S3 two kinds of presentations -- using 
-- 30nm -- or -- It formed in two kinds of thickness of lOOnm with the vacuum deposition method. After 
applying ultraviolet curing mold resin with a spin coat method, the protective layer 5 was hardened by 
UV irradiation, and was formed, the thickness of the protective layer after hardening -- 10 micrometers 

Chalcogen element Te produced by RF spatter in the [example of comparison] chalcogenide glass layer 
4 Or Se The optical recording medium considered as the same configuration as each example which two 
kinds of presentations were used, and also was mentioned above was produced, and it considered as the 
example 1 of a comparison - the example 12 of a comparison. 

[0029] The optical recording medium of [evaluation] next the example 1 mentioned above - an example 
12 and the example 1 of a comparison - the example 12 of a comparison was evaluated. In the light 
beam for evaluation, it is wavelength. 780nm semiconductor laser light is irradiated from a substrate 2 
side at each optical recording medium of an example and the example of a comparison, and it is 
NA=0.5. It lets an objective lens pass and is the diameter of about 1 micrometer near the interface of a 
substrate 2 and the metal layer 3. It narrowed down and used so that it might become a diameter of a 

[0030] First, it measures the reflection factor in the groove in the condition of each optical recording 
medium of not recording, and the evaluation approach continues, and an EFM encoder is used for it, and 
it is 4 32MHz of reference clocks. The EFM signal was recorded. At this time, it is linear velocity. 8mW 
and the bottom power Pb set 1 .3 m/s and record power Pw to lmW, and as shown in drawing 4 , they 
formed the laser pulse to irradiate into the multi-pulse. And they are playback power lmW and linear 
velocity about the recorded information signal. 2.6 m/s It reproduced and the acquired regenerative 
signal was evaluated. Furthermore, the modulation factor which is the ratio of the reflection factor in the 
record part which recorded 1 IT signal, and a them and the reflection factor in the condition of not 
recording was measured. , 
[0031] The evaluation result of an example 1 - an example 12 is shown in Table 1, and the evaluation 
result of the example 1 of a comparison - the example 12 of a comparison is shown in Table 2. 
[0032] 
[Table 1] 
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[0034] In the groove of the optical recording medium in the condition of not recording, the example 1 or 
- the example 12 or the example 1 of a comparison or - example 12 of a comparison has 60 - 88% of 
reflection factor, and the refreshable high reflection factor is obtained also with the CD-ROM drive or 
the CD player. On the other hand, in the optical recording medium after record, each record part of the 
example 1 of a comparison - the example 12 of a comparison has a reflection factor exceeding 50% to 
the record part of an example 1 - an example 12 having 1 1 - 39% of low reflection factor. 
[0035] Consequently, each modulation factor of an example 1 - an example 12 is 0.5. The above and a 
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value big enough are acquired and a modulation factor a regenerative signal in the example 1 of a 
comparison - the example 12 of a comparison to the good eye pattern having been observed It was less 
than 0.3, and the amplitude of the eye pattern of a regenerative signal was also small, and an eye did not 
fully open it. Thus, each optical recording medium of this invention has a good reflection factor and a 
good modulation factor, and was able to perform quality record and playback of an information signal. 
[0036] 

[Effect of the Invention] As explained above, while it has a high reflection factor by the metal layer, 
when the metal in a metal layer carries out optical induction diffusion at a chalcogenide glass layer and a 
reflection factor falls, according to invention concerning claim 1 , by the non-recording part, it is 
effective in the ability to obtain a sufficiently high modulation factor between a non-recording part and a 
record part by the part by which the light beam for record was irradiated. 

[0037] It has playback compatibility with the conventional CD-ROM drive or a CD player, and 
moreover, since the reflection factor of a metal layer can be widely used by various drives using the 
light beam of different wavelength from it being hardly dependent on the wavelength of a light beam, it 
is effective [ a reflection factor ] in the use range being expandable with a reflection factor with a high 
metal layer. Moreover, with the sunlight which exists in an environment every day, or the light of 
electric light extent, in order for a metal layer and a chalcogenide glass layer not to decompose and 
deteriorate or not to cause optical induction diffusion, it is effective in the ability to hold sufficient 
lightfastness as an optical recording medium. 

[0038] Furthermore, since a metal layer and a chalcogenide glass layer have sufficient degree of 
hardness, they are effective in the ability to maintain the mechanical strength of the whole optical 
recording medium. Moreover, according to invention concerning claim 2 - claim 6, by using the 
ingredient which excelled [ layer / the metal layer and / chalcogenide glass ] in the optical induction 
diffusion property, it is stabilized, a high modulation factor is obtained, and it is effective in the ability 
to perform quality record and playback of an information signal. 

[0039] Moreover, according to invention concerning claim 7, it is effective in the ability to form easily 
and cheaply the optical recording medium of the one side recording method which has high endurance 
by carrying out the laminating of the protective layer and preparing it on a chalcogenide glass layer. 
Moreover, according to invention concerning claim 8, it is effective in the ability to form the optical 
recording medium of an one side recording method with a more high mechanical strength by 
considering as the configuration which carried out the laminating of the up substrate further. 
[0040] Moreover, according to invention concerning claim 9, it is effective in the ability to form easily 
the optical recording medium of a double-sided recording method with a recordable large capacity. 

[Translation done.] 
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• * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] , . . . . . , 

[Claim 1] the light beam for record, and the light beam for playback -- receiving -- abbreviation -- with a 
transparent substrate and the metal layer by which the laminating was carried out on this substrate A 
laminating can be carried out on this metal layer, the metal in said metal layer can carry out optical 
induction diffusion by the light beam for record irradiated from said substrate side, and an information 
signal can be recorded. The optical recording medium which consists of said light beams for record 
irradiated from said substrate side including the chalcogenide glass layer which can read an information 
signal based on the reflected light of the weak light beam for playback. 

[Claim 2] Said chalcogenide glass layer is As. Optical recording medium according to claim 1 which is 
chalcogenide glass which contains S as a principal component. 

[Claim 3] said chalcogenide glass layer -- As3S7 it is -- optical recording medium according to claim 2. 
[Claim 4] said chalcogenide glass layer - As2S3 it is -- optical recording medium according to claim 2. 
[Claim 5] Said metal layer is Ag. Optical recording medium of any one publication of claim 1 which is 
the metal used as a principal component - claim 4. 

[Claim 6] said metal layer -- Ag it is -- optical recording medium according to claim 5. 

[Claim 7] The optical recording medium of any one publication of claim 1 which has the protective 

layer which carried out the laminating on said chalcogenide glass layer - claim 6. 

[Claim 8] The optical recording medium of any one publication of claim 1 which has the up substrate 

which carried out the laminating to said chalcogenide glass layer side of the group constituted including 

said substrate, said metal layer, and said chalcogenide glass layer through the glue line - claim 7. 

[Claim 9] The optical recording medium of any one publication of claim 1 which have 2 sets of groups 

constituted including said substrate, said metal layer, and said chalcogenide glass layer, and said 

chalcogenide glass layer side of each class was made to counter, and was formed in one through the glue 

line - claim 7. 



[Translation done.] 
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DRAWINGS 
[Drawing 11 
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[Drawing 31 
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[Drawing 41 
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